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Abstract: Close adherence to the recommended treatment regimen is important for the success 
of recombinant human growth hormone therapy, although nonadherence can be common. Ease of 
use and safety during use/storage are among several important factors in the design of a growth 
hormone injection device intended for long-term use. This study was performed to validate the 
usability and assess the ease of use of a new pen device (SurePal™) that has been developed to 
support daily administration of the recombinant human growth hormone product, Omnitrope® 
(somatropin). The primary objectives of the study were to assess if study participants, representing 
intended users of the pen in clinical practice, were able to perform an injection procedure into 
an injection pad effectively and safely and disassemble the pen without receiving a needlestick 
injury. A total of 106 participants (61 adults and 45 children/adolescents) were enrolled at two 
study centers (one in the US, one in Germany). Results for both primary usability tasks met the 
predefined acceptance criteria, with >85% of participants successfully performing each task. All 
of the other tasks/handling steps assessed were also successfully performed by most participants, 
with high success rates reflected in the high proportion of participants who classified each task 
as "very easy" or "easy". After a second use of the device, 87%-97% of participants rated it as 
"very easy" or "easy" to use. In summary, the new pen device is safe and easy to use for both 
adults and children, and will help to support effective, long-term daily administration of the 
recombinant human growth hormone product, Omnitrope®. 
Keywords: ease of use, growth hormone, Omnitrope®, SurePal™, pen device 

Introduction 

Recombinant human growth hormone (rhGH) is used in the treatment of several pedi- 
atric conditions characterized by poor growth, including growth hormone deficiency, 
Turner syndrome, short children born small for gestational age, chronic renal insuf- 
ficiency, and Prader-Willi syndrome. 1-9 It is also used to treat metabolic dysfunction 
in adult growth hormone deficiency. 10 Continuing rhGH treatment in young adults 
treated for childhood-onset growth hormone deficiency has a beneficial effect on bone 
mineral density in adult life." 

In order to achieve maximum benefit, treatment with rhGH should begin as soon as 
possible after diagnosis, and be continued uninterrupted (usually for many years). 3 ' 4 An 
important factor in the success of rhGH therapy is the ability of the patient to comply with 
the recommended treatment regimen, and failure to comply is associated with reduced 
linear growth. 12 Ensuring compliance can be challenging, given that subcutaneous 
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administration of rhGH is required over the long term. 
Indeed, noncompliance is fairly common among children and 
adults receiving this therapy. 12 " 14 Factors affecting adherence 
include the physical discomfort of injections, the delay before 
beneficial effects are noticed, and, importantly, the ease of 
administration for patients or carers. 5,15 

Many studies have assessed interventions to help 
improve patient compliance with prescribed medications, 
with inconsistent results. 16 Methods for improving compli- 
ance with long-term treatment appear to be mostly complex 
and not very effective, and research concerning innovations 
to assist compliance has been identified as a high prior- 
ity. 16 In the setting of rhGH therapy, manufacturers have 
focused on improvements in injection devices as a means 
to improve compliance. Studies have identified reliability, 
ease of use, lack of pain, safety during use/storage, and 
the number of steps involved in the procedure to be impor- 
tant in the design of a growth hormone injection device 
intended for long-term use. 17 " 20 Growth hormone injection 
devices continue to evolve, with conventional syringes and 
needles having been replaced by more user-friendly pen 
injection devices. Various types of pen devices have been 
developed, 18 2 1-25 each with distinct features designed for 
specific patient needs. 

The current study was performed to validate the usability 
and assess the ease of use of a new pen device (SurePal™, 
Kundl, Austria). This is a semi-reusable needle-based 
injection system (the pen itself is reusable, while the drug- 
containing cartridges are replaced when empty), which 
has been developed to support daily administration of the 
rhGH product, Omnitrope® (somatropin, Sandoz, Kundl, 
Austria). 

Materials and methods 

The primary objectives of the study were to assess if study 
participants, representing intended users of the pen in clinical 
practice, were able to perform an injection procedure into 
an injection pad effectively and safely and disassemble the 
pen without receiving a needlestick injury. Both tasks had 
to be successfully executed by >85% of participants for the 
usability of the pen to be validated. The required success 
rate for acceptance was calculated based on the limits of 
the confidence intervals of the defined sample size. These 
acceptance criteria were agreed to by the relevant body in 
the US (US Food and Drug Administration [FDA]) during 
device development and accepted by the relevant body in 
Europe (BSI) as part of the CE marking process. 



Additional objectives of the study included assessment 
of: success rates for specific tasks/handling steps required 
to prepare the pen for use; participants' viewpoints on the 
ease with which each of these tasks can be performed; and 
participants' opinions on the usefulness of the written instruc- 
tions for use (IFU) that accompany the pen. 

Study participants 

The study was conducted in two centers, one in the US and 
one in Germany, and recruited children (or their adult caregiv- 
ers), adolescents (or their adult caregivers), and adults being 
treated for growth hormone deficiency. To ensure enough 
participants, adults with diabetes experienced in the use of 
pen devices were also included at the German center (six 
of 15 adults). Participants were subdivided into naive users 
(never used an injection device before) and experienced users 
(patients or caregivers experienced in administering injec- 
tions, either through use of another growth hormone or insulin 
injection device). All study participants (or their caregivers) 
were volunteers and provided written informed consent. 

Study device 

The pen evaluated in the study was a multidose, semi- 
reusable needle-based injection system (Figure 1). This new 




Figure I The pen device. 
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device contains a number of safety features, including a 
system to ensure that only cartridges of the correct dose 
can be used with each device, and an optional needle guard. 
There is also a dose memory function that enables the 
correct dose to be preset by a doctor or nurse and locked 
into the device, thereby reducing the risk of incorrect 
dosing. In addition, there are several features designed 
to make the device easy and convenient to use, including 
autopriming and a sliding injection button that reduces the 
force needed to perform an injection. The device is also 
designed to minimize drug wastage; if a cartridge in the 
device does not contain sufficient drug for injection of a 
complete dose, the device automatically administers the 
correct amount of additional drug once a new cartridge is 
inserted (without the need for priming or adjustment of the 
dose setting). Information on whether the complete dose has 
been administered is provided to the user through a dose 
display window; if it does not show zero, the cartridge holds 
less than the complete dose and a new cartridge should be 
inserted. The automated nature of this feature makes it more 
convenient to administer a second injection compared with 
most other rhGH injection devices, for which the user must 
calculate the amount of additional dose required and reset 
their device accordingly. 

Usability tests 

Training and test sessions were conducted at both centers 
as follows. In the US center, 75% of participants received a 
1 5-20-minute training session then waited for at least 2 hours 
before returning for their test session, while 25% received no 
training (this was a requirement of the FDA, and participants 
who were to receive no training were selected at random). In 
the German center, all participants received training and then 
immediately commenced the test session. In the test session, 
participants were asked to perform the tasks/handling steps 
outlined in Table 1 . All participants were allowed to read the 
IFU document as a supportive measure. 

The moderator evaluated the performance of each par- 
ticipant by observing the participant conducting different 
tasks. Participants were asked to comment on the various 
steps and to rate the ease of performing each step as "very 
easy", "easy", "undecided", "difficult", or "very difficult". 
Participants were also instructed to rate the helpfulness of 
the IFU as "very helpful", "helpful", "undecided", "not help- 
ful", or "not at all helpful". A note-taker was present during 
the test session to document all observations and answers 
by means of a session protocol and a laptop computer. 



Table 1 Outline of the usability testing strategy 


Step 


US center German center 


1 


Introduction and background interview 


2 


75% received a 1 S-20-minute 1 00% received training 




training session, 25% received and then immediately 




no training commenced the test session 


3 


Trained patients waited for 




at least 2 hours before 




commencing the test session 


4 


Set dose memory 


5 


Preparation of pen (insertion of cartridge) 


6 


Preparation of pen (attach needle and needle hider) 


7 


Injection procedure 


8 


Disassembly 


9 


No drug wastage system including cartridge exchange 


10 


Closing interview 



All sessions were recorded on video. Data were summarized 
using descriptive statistics. 

Results 

Study participants 

A total of 106 participants (61 adults and 45 children/ 
adolescents) were enrolled at the two study centers. Key char- 
acteristics of the study participants are summarized in Table 2. 
Overall, 49% of children/adolescents and 48% of adults had 
previous experience with either a rhGH or insulin pen. 

Primary usability tasks 

Results for both primary usability tasks met the predefined 
acceptance criteria, with >85% of participants successfully 
performing each task (Figure 2). Overall, 92% of partici- 
pants (92% of adults and 93% of children/adolescents) were 
able to perform the injection procedure into the injection 
pad successfully; 92% of participants (95% of adults and 
89% of children/adolescents) rated this procedure as very 



Table 1 Key characteristics of study participants 



Children/adolescents (n = 45)* 




Gender 




Male 


19 (42) 


Female 


26 (58) 


Experienced with injections 


22 (49) 


Received training 


42 (93) 


Adults (n = 61)+ 




Gender 




Male 


22 (36) 


Female 


39 (64) 


Experienced with injections 


29 (48) 


Received training 


55 (90) 



Notes: Data are n (%). *Aged 8-16 years in Germany, 8-19 years in the US; 
*aged > 1 8 years in Germany, >22 years in the US. 
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A 

120-i ■ Adults (n = 61) ■ Children (n = 45) All participants (n = 106) 




Injection Disassembly 



■ Adults {n = 61) ■ Children (n = 45) All participants (n = 106) 

Figure 2 Primary usability tasks. (A) Proportion of patients who successfully 
performed task. (B) Proportion of patients who rated completing the task as very 
easy/easy. 

easy or easy. The vast majority of participants (97% of adults 
and 91% of children/adolescents) were able to complete the 
task with no help at all, by referring to the IFU or with just 
verbal hints. The success rate was higher in the US center 
(98%) than in the German center (89%). 

In total, 99% of participants (98% of adults and all 
children/adolescents) were able to disassemble the pen 
successfully without receiving a needlestick injury; 84% (82% 
of adults and 87% of children/adolescents) rated disassembly 
of the pen as very easy or easy. The majority of participants 
(93% of adults and 89% of children/adolescents) were able to 
complete the task with no help at all, by referring to the IFU 
or with just verbal hints. Only one participant (a naive adult 
user) received a needlestick injury. The success rate was 98% 
in the US center and 1 00% in the German center. 

Additional study assessments 

Overall, most participants found the pen device easier to 
use the more they used it. For example, among children/ 
adolescents at the US center, 73% and 87% rated the first and 
second injection, respectively, as very easy/easy. Similarly, 
among the German children/adolescents, 70% rated the device 
as easy to use at first, rising to 97% on subsequent use. 

Data for the other tasks/handling steps that were assessed 
during the study are summarized in Table 3. Overall, 92% 



Table 3 Success rates for additional tasks/handling steps 



Task 


Participants successfully 
n (%) 


rnmnlptino fa^l* 


Adults' 
(n = 6l) 


Children/ 
adolescents* 
(n = 45) 


All participants 
(n = 1 06) 


Set dose memory 


58 (95) 


39 (87) 


97 (92) 


Preparation of 


60 (98) 


42 (93) 


102 (96) 


pen (insertion 








of cartridge) 








Preparation 


61 (100) 


43 (96) 


104 (98) 


of pen (attach 








needle and 








needle hider) 








Low drug-waste 


54 (89) 


37 (82) 


91 (86) 



system including 
cartridge exchange 

Notes: *Aged 8—16 years in Germany, 8-19 years in the US; taged >I8 years in 
Germany, >22 years in the US. 

of participants (89% of US participants, 93% of German 
participants) were able to set the dose memory (program the 
correct dose). The majority of adults (85%) and children/ 
adolescents (84%) were able to complete the task with no help 
at all, by referring to the IFU or with just verbal hints. 

Overall, 96% of participants were able to reinsert the 
preassembled cartridge and attach it to the pen correctly (96% 
of US participants, 97% of German participants). Again, the 
majority of adults (97%) and children/adolescents (84%) 
were able to complete the task with no help at all, by referring 
to the IFU or with just verbal hints. 

Ninety-eight percent of participants (100% of US 
participants, 97% of German participants) were able to 
attach the needle and needle hider correctly, with 93% of 
adults and 93% of children/adolescents able to complete the 
task with no help at all, by referring to the IFU or with just 
verbal hints; 88% of the participants rated the procedure as 
being very easy/easy. 

Participants' ability to manage the low drug-wastage 
system (including cartridge exchange) was also assessed. 
Overall, 86% successfully managed the system (80% of US 
participants, 90% of German participants); most (89% of 
adults and 82% of children/adolescents) were able to com- 
plete the task with no help at all, by referring to the IFU or 
with just verbal hints. Eighty-six per cent rated the procedure 
as very easy/easy. 

Some differences were observed between children/ 
adolescents and adults in the usage of the pen. Many younger 
participants had less difficulty with the pen than the adults, 
appearing to remember more from the training sessions and 
following instructions more carefully. Children/adolescents 
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were less likely to try to perform a task without reading the 
IFU but were more likely to omit the disinfection step. Some 
minor differences were also observed between na'ive and 
experienced users, with experienced users generally requir- 
ing more assistance than those with no previous experience 
of injection devices. 

Participants at both centers generally had a good 
impression of the new device. In the US, 1 00% of the children 
liked the look of the device, and 90% of adults had a good 
impression of it. Among the German participants, 90% of 
children and 74% of adults had a good first impression of 
the device. 

Discussion 

This usability study met its primary objectives, in that 
more than 90% of participants were able to successfully 
execute the injection procedure and safely disassemble the 
pen. When analyzed separately, both the adult group and the 
children/adolescents met the predefined acceptance criteria 
(>85% success rate) for the two primary usability tasks. 
Despite the training and test sessions being conducted slightly 
differently, the success rates for the two primary usability 
tasks were similar in the US and German centers. 

All of the other tasks/handling steps were also success- 
fully performed by most participants. The high success 
rates for the usability tasks were reflected in the percent- 
age of participants classifying each one as "very easy" or 
"easy". Both naive and experienced participants found 
the pen easy to use, a property associated with successful 
adherence to treatment. 1926-28 Experienced participants 
generally required more assistance than naive subjects; this 
may be due to the fact that experienced participants had 
to "unlearn" how to use their old device before learning 
about the new system. Participants' perception of ease of 
use progressed rapidly in line with experience in use of 
the new device. 

An important aspect of this study was the inclusion of 
caregivers in addition to patients, given that these groups 
may require/value different features in the device. 29 For 
example, caregivers are more concerned with needlestick 
injuries than patients. 30 Use of the pen was associated with 
an extremely successful disassembly rate, and only one par- 
ticipant (<1%) received a needlestick injury. Safety during 
use is an important feature of a growth hormone injection 
device intended for long-term use. 18 

While the study met its primary objectives, establishing 
the validity of this new pen device for the administration of 
rhGH, several potential limitations do exist; the injection 



was into a pad rather than a patient, and the study design 
was open-label and uncontrolled. 

In conclusion, the new pen device is safe and easy to use 
for both adults and children, and will help to support effec- 
tive, long-term daily administration of the rhGH product, 
Omnitrope®. 
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